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Dear Sir: 


I, JAMES A. BAUM, Ph.D., declare as follows: 

I. BACKGROUND, QUALIFICATIONS, AND DISCLOSURE OF INTEREST 

1.1 I received my Ph.D. in Genetics from North Carolina State University 
in 1981. For the following six years, I served as a postdoctoral research fellow at the 
University of Georgia. I joined Ecogen as a research scientist in 1987. I held several 
positions within Ecogen, including Principal Research Scientist and Director of Bacillus 
thuringiensis ( B.t .) research in 1995-1999 and Supervisor of the Ecogen-Monsanto Research 
& Development Program in 1996-1999. I have been employed as a Research Scientist at 
Monsanto since 1999. My research has included the discovery of novel insecticidal protein 
genes from B.t., the engineering of improved insecticidal proteins, the study of DNA-protein 
interactions, the regulation of gene expression in Bacillus, and the optimization of cry gene 
expression in B.t. Throughout my career, I have worked alongside and supervised research 
scientists and postdoctoral fellows engaged in insecticide research. My academic and 


1 




professional experience, as well as my research interests, is more fully detailed in my 
Curriculum Vitae, which is attached as Exhibit A. 

1.2. Monsanto asked me to comment on the disclosure of Barton et al., U.S. 
Patent Application No. 07/827,906 (“the Barton application”) from the perspective of a 
research scientist practicing in the field at the time that the Barton application was filed. I 
was instructed that the Barton application was first filed in August 1989. Therefore, my 
remarks focus on the perspective that an average research scientist would have had in August 
1989. 

1.3. Monsanto is my current employer and I understand that Monsanto 
owns the Barton application. Monsanto provided me with a copy of the Barton application; a 
copy of the Office communication dated February 25, 2009 (“the Action”), in which the U.S. 
Patent and Trademark Office’s patent examiner set forth her current reasons for rejecting the 
current claims in the Barton application; and a copy of the set of claims of the Barton 
application that were pending on February 25, 2009, and considered by the patent examiner. 
(Exhibit B.) I have reviewed these materials for the purposes of this declaration. 

II. WRITTEN DESCRIPTION OF THE BARTON APPLICATION 

2.1. I understand that the patent examiner has rejected claims under the 
“written description” section of the patent laws and taken the position that a person of 
average skill in the field of the invention would not have recognized that the inventors were 
in possession of certain aspects of the invention, as presently claimed, at the time the 
application was filed. In particular, the Action states, “The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention.” (Action at page 3.) 

A. The written description requirement 

2.2. It has been explained to me that the goal of the written description 
requirement is that the patent conveys that an applicant has invented the subject matter which 
the applicant claims as the invention. I understand that another objective of this requirement 
is to put the public in possession of the invention that is claimed. It has been explained to me 
that an applicant shows possession of the claimed invention by describing in the patent 

application the claimed invention using descriptive means such as words, structures, figures, 
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diagrams, tables and formulas that fully set forth the claimed invention. I understand that 
there is no requirement that the language of the claims be found word-for-word in the 
application, as long as the subject matter that is claimed is supported in the application as a 
whole, through some combination of express, implicit or inherent disclosure. 

2.3. I understand that whether the written description requirement is met is 
viewed from the standpoint of a person of average skill in the field of the invention at the 
time that the application was filed, with the understanding that the application is written for 
such persons and the specificity of the disclosure need not be as detailed with respect to 
features within the knowledge and skill of such persons. Thus, I understand that information 
which is well known to those in the field of the invention need not be described in detail in 
the application. 

B. The Barton application conveys that modifying codons for “at least the 
first 25 amino acids” and “at least 59 amino acids” is part of the 
invention. 

3.1. I understand that one of the patent examiner’s rejections concerns 
whether the Barton application describes the variation of the invention found in the claims 
wherein a starting coding sequence is modified by replacing codons for at least the first 25 
amino acids or at least 59 amino acids in the 5’ end of a starting coding sequence with codons 
for identical amino acids that have the highest frequency of use in plant genes. The patent 
examiner’s analysis is reflected by the following excerpt from the Action at page 8: 


Neither the instant specification nor the originally filed claims appear to provide support 
for modifying the codons for at least the first 25 amino acids in any coding sequence as in claims 
28, 33 and 40. The specification only provides support for modifying "about 25 codons" at the 
N' terminal end of the Bt sequence used in the Examples (pg 13, lines 15-22). 

Neither the instant specification nor the originally filed claims appear to provide support 
for substituting at least 59 amino acids in any coding sequence as in claim 29. The specification 
only provides support for modifying 59-138 codons of the Bt sequence used in the Examples (pg 
13, line 9). 
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3.2 In my opinion, it would have been clear to a reader of the Barton 
application in 1989 that the inventors intended the invention to encompass more variations 
than those quoted by the examiner in the Office Action (“about 25 codons” or “about 59-138 
codons” of the 5’ end of a starting coding sequence). For example, at page 13, lines 8-26, the 
Barton application describes the invention as follows: 


[T]he coding region of the protein expression cassette was 
altered by as few as 59 to as many as 138 codons, all at the 
amino terminal end of the protein or the 5’ end of the coding 
region. Since the results did not seem to vary greatly based on 
the length of the substituted codons, it is possible that the 
increased expressional efficiency is due principally to the 
substitution at the amino-terminal, or 5% end of the coding 
sequence, perhaps those in the first 25 amino acids. . . . [T]his 
would suggest that entire coding regions need not be altered to 
gain a relatively significant increase in efficiency of expression, 
merely the amino-terminal end of the coding region, for 
perhaps about 25 codons. Performing such a codon 
substitution for the remaining portion of the coding region 
might still be expected to increase efficiency of expression, 
although perhaps less dramatically. 

(Emphasis added in bold.) 

3.3 This excerpt from the Barton application clearly conveys that, 
according to one statement of the invention, expression enhancement is achieved with 
substitutions at the 5 ’ end of the coding sequence with plant preferred codons. It also clearly 
conveys variations of the invention where “the first 25” or “about” the first 25 are substituted. 

3.4. The quoted passage also conveys that the inventors contemplated 
additional codon substitutions (beyond the first 25) codons to increase efficiency of 
expression. It is abundantly clear when one sentence refers to altering “about 25 codons” and 
the very next sentence refers to performing codon substitutions for the remaining portion of 
the coding region to improve results that the invention includes modifying “at least the first 
25” codons. Performing (about) 25 substitutions, or performing (about) 25 plus additional 
substitutions, conveys to the reader that substituting at least the first 25 is one definition of 
the invention. The application also has examples (alteration of as few as 59 to as many as 
138) that make it clear that “at least 25” is another way to define the invention. In the 
Examples, three plasmid constructs were generated which substituted the first 59, 104, and 
138 codons of a Bacillus thuringiensis ( B.t .) delta endotoxin gene with codons selected from 
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Figure 1 of the application with the highest frequency of use. (See Barton application at page 
10, lines 3-11; and page 13, line 30, through page 17, line 25.) The plasmids were introduced 
into tobacco, and resistance against tobacco homworm was observed. In plants exhibiting 
insecticidal activity, the plants comprising the synthetic sequences exhibited more uniform 
and greater toxicity compared to non-modified sequences, which indicates that the modified 
sequences were expressed more efficiently than the non-modified sequences. (See Barton 
application at page 19, line 7, through page 21, line 9.) 

3.5. It is also clear from the Barton application that substituting codons for 
at least 59 amino acids in the 5’ end of the coding sequence was one definition of the 
invention. The inventors explain in the quoted excerpt that they had data that as few as 59 to 
as many as 138 at the 5’ end produce desirable results. Thus, the reader would have 
understood that making 59-138 substitutions at the 5’ end was another way of defining the 
invention. The quoted excerpt also refers to performing codon substitution for the remaining 
portion of the coding region, which would be understood to be a statement that codons 
beyond position 25 or 59 or 138 could be substituted. Thus, the reader would have 
understood that making 59 or more substitutions (which is another way of saying “at least 
59”) is another preferred variation of the invention. Since the inventors contemplate making 
as few as 59 to as many as 138, and also contemplate performing substitutions in the 
remaining portion of the coding region, it is clear that 138 was not intended to be an upper 
limit on the number of changes. 

3.6. To summarize, the Barton application, including the excerpt quoted 
above, would have conveyed to a reader in 1989 that the invention had several variations, 
including the variations defined by the rejected claims, including claims 28, 29, 33, and 40, 
for example. 

C. The Barton application provides basis for modifying any coding sequence. 

3.7. I understand that the Patent Office also rejected claims because the 
patent examiner raises doubts about whether the Barton application describes the practice of 
the invention wherein the 5’ end (e.g., at least the first 25 codons or 59 codons) of a coding 
sequence other than the B.t. delta endotoxin coding sequence is modified. The patent 
examiner proposes that the “particular numbers” of codon substitutions “are mentioned only 
in the context of the examples, not in a context that says that substitutions of the first 25, 59, 
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or 138 codons could be applied to any coding sequence.” (Action at page 4.) 

3.8. In my opinion, it would have been clear to a scientist in the field that 

the teachings in the Barton application to modify the codons for at least the first 25 amino 

acids or at least 59 amino acids in the 5’ end of the coding sequence applies to any starting 

coding sequence, not just the coding sequence used in the Examples. My analysis is based on 

several passages in the Barton application which highlight the broad applicability of the 

invention. For example, the Barton application explicitly teaches that the invention, 

exemplified in the context of a B.t. delta endotoxin gene, is equally applicable to other 

prokaryotic or eukaryotic coding sequences: 

It also becomes obvious to one skilled in the art that the method 
is used with the particular procaryotic gene described and 
illustrated in the present invention is equally applicable to 
other procaryotic or even eukaryotic, genes which happen 
not to express well in plants. The results of this procedure 
demonstrate that at least one factor in the relatively low 
expression level of the prokaryotic B.t. protein in plants is due 
to the actual makeup of the codon usage pattern of the 
particular prokaryotic gene. Other procaryotic or eukaryotic 
genes which similarly use a large number of codons which 
are not among those preferentially expressed by plants may 
also be altered in the similar fashion. . . Therefore it is 
possible to express many foreign proteins effectively and 
efficiently in plant cells and still to produce a protein identical 
in amino acid sequence to the native protein while still gaining 
the efficiencies possible using the transcriptional and 
translation machinery of plants more effectively. 

(See the Barton application at page 12, lines 8-29 (emphasis 
added).) 

3.9. A typical scientist in the field would have understood the above 
passage to mean that all features of the Barton application’s method, regardless of where they 
are described in the application, are applicable to foreign genes other than B.t. delta 
endotoxin genes, particularly genes in which enhanced expression in plants is desired. This 
understanding is supported by the application at page 2, lines 9-23, which refers to the 
difficulty in expressing B.t. delta endotoxin as 'an example” of reduced heterologous gene 
expression in plants, and page 21, lines 15-26, which states that the invention is not limited to 
the single illustrative practice of the invention provided in the Examples. Indeed, the 
application characterizes the invention as a method for constructing chimeric coding 
sequences for expression in plant cells by modifying the native coding sequence for a foreign 
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gene. (Specification at page 3, lines 24-33.) It is clear that “foreign gene” is used in the 
Barton application in a generic sense to refer to “other prokaryotic or eukaryotic genes,” and 
is not limited to B.t. delta endotoxin genes. 

3.10. At page 4 of the Action, the patent examiner pointed to a particular 
passage in the Barton application at page 13, lines 7-16, which discusses modification of 
codons for at least the first 25 amino acids or at least 59 amino acids. The passage is found in 
the Barton application just prior to the Examples. The particular location of the discussion 
does not convey that the disclosure is limited to the particular sequence used in the Examples. 
On the contrary, a reader would understand the discussion at page 13, lines 9-26, to be an 
analysis of the Examples that is applicable to other prokaryotic or eukaryotic coding 
sequences. For example, the application states, “[a]s an examination of the following 
Examples will reveal to one skilled in the art, the substitution of plant preferred codons in a 
plant expression cassette results in an increased level of efficiency in expression of the 
engineered protein.” (Specification at page 13, lines 3-7 (emphasis added).) The application 
further states, “this would suggest that entire coding regions need not be altered to gain a 
relatively significant increase in efficiency of expression, merely the amino-terminal end of 
the coding region.” (Specification at page 13, lines 18-22 (emphasis added).) It is clear to 
the reader that the teaching to modify the 5 ’ end of a coding sequence is a general teaching — 
not limited to a specific sequence in the Examples, but applicable to any coding sequence, as 
specified in the claims. 

3.11 Original claim 10 of the Barton application confirms that the inventors 
intended the disclosure of 5’ modifications to apply to any coding sequence. Original claim 
10 is directed to a transgenic plant comprising a chimeric gene coding for the expression of a 
foreign protein. The chimeric gene’s coding sequence differs from that of the foreign gene in 
a segment at the 5' end of the coding region. (See Barton application at page 24, original 
claim 10.) The claim language is not limited to particular chimeric genes or foreign proteins; 
instead, it is clear that inventors’ method included modifying the 5’ end of any coding 
sequence. 

3.12 Thus, in my opinion, it is plain from the Barton application that the 
inventors specifically contemplated modifying codons for at least the first 25 amino acids or 
at least 59 amino acids at the 5’ end of any coding sequence, and B.t. delta-endotoxin is 
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described in the Examples as only an example of a foreign gene that is expressed poorly in 
plant cells. 

III. CERTIFICATION 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful, false statements and the like so 
made are punishable by fine or imprisonment, or both under Section 1001 of Title 18 of the 
United States Code, and that such willful, false statements may jeopardize the validity of the 
application or any patent issued thereon. 


Date 


$-/ 1-2001 










ames ^ Baum, Ph.D. 


J 
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EXHIBIT A 



Janies Arthur Baum 


Research Fellow 
Monsanto 

700 Chesterfield Parkway West 
Chesterfield, MO 63017 


Professional History 


6/15/87 - 9/1/88 

Research Scientist, Ecogen, Inc. 

9/1/88 - 9/1/89 

Senior Research Scientist, Ecogen Inc. 

11/1/89 - 11/1/91 

Project Leader: Ecogen/DOW-ELANCO research program 

9/1/89 - 3/15/95 

Team Leader: Strain Development, Ecogen Inc. 

2/1/91 - 2/16/99 

Principal Research Scientist, Ecogen Inc. 

3/15/95 - 2/16/99 

Director of Bt Research 

Principal Research Scientist, Ecogen Inc. 

1/24/96 - 2/16/99 

Supervisor of the Ecogen-Monsanto research & development 
program 

2/17/99 - present 

Research Scientist, Monsanto 


Research experience 

My research has included the discovery of novel insecticidal protein genes from Bacillus 
thuringiensis, the engineering of improved insecticidal proteins, cloning vector design and 
construction, the development of an efficient gene transfer system for B. thuringiensis 
employing an indigenous site-specific recombination system, the study of DNA-protein 
interactions, the regulation of gene expression in Bacillus, and the optimization of cry gene 
expression in B. thuringiensis. This work led directly to the development of CRYMAX™ and 
Lepinox™, two new bioinsecticide products based on genetically-engineered B.thuringiensis 
strains and to patents covering improved strains of B. thuringiensis , new insecticidal proteins, 
and engineered insecticidal proteins. More recently, my research has included alternative 
insect control strategies employing RNA interference. 


Education 

1982-1987 Postgraduate Postdoctoral research fellow 

with Drs. Norman H. Giles and 
Mary E. Case, University of 
Georgia, Athens, GA. 
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1981 Ph.D. Genetics 

North Carolina State 
University, Raleigh, N.C. 

Doctoral Dissertation: "Genetic, Biochemical, 
and Developmental Studies of Maize Superoxide 
Dismutases." 

1976 B.S. Biology 

University of Notre Dame 
South Bend, IN. 

Honors: Magna cum laude. Phi Beta Kappa 


Patents 

Shuttle vector for recombinant Bacillus thuringiensis strain development. EP 0 533 701 Bl. 
August, 24, 1994. 

Bacillus thuringiensis transposon Tn 5401. U. S. Patent No. 5,441,884. August 15, 1995. 

Recombinant Bacillus thuringiensis strain construction method. U. S. Patent 5,650,308. Julv 
22, 1997. J 

Recombinant Bacillus thuringiensis strains, insecticidal compositions, and methods of use U 
S. Patent 5,776,449. July 7, 1998. 

Bacillus thuringiensis strains showing improved production of certain lepidopteran-toxic 
crystal proteins. U. S. Patent 5,804,180. September 8, 1998. 

Bacillus thuringiensis Tn540J proteins. U. S. Patent 5,843,744. December 1, 1998. 

Transgenic plants expressing lepidopteran-active 8-endotoxins. U. S. Patent 5,914,318. June 
22, 1999. 

Bacillus thuringiensis CrylC compositions toxic to lepidopteran insects and methods for 
making CrylC mutants. U. S. Patent 5,942, 664. August 24, 1999. 

Chimeric lepidopteran-toxic crystal proteins. U. S. 5,965,428. October 12, 1999. 

Polypeptide compositions toxic to Diabrotica insects, and methods of use [MECO 2001. WO 
00/26378. Filed with U. S. PTO November 2, 1998. 

Coleopteran-toxic polypeptide compositions and insect-resistant transgenic plants 
[MEC0164]. WO 00/66742. Provisional filing with U. S. PTO May 4, 1999. 

Lepidopteran-active B. thuringiensis 8-endotoxin compositions and methods of use 
[MECO201], Provisional filing with U. S. PTO September 14, 1999. 
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Publications 


Baum JA, Bogaert T, Clinton W, Heck GR, Feldmann P, Ilagan O, Johnson S, Plaetinck G, 
Munyikwa T, Pleau M, Vaughn T, Roberts J. 2007. Control of coleopteran insect 
pests through RNA interference. Nat Biotechnol. 25(11): 1322-6. 

Donovan WP, Engleman JT, Donovan JC, Baum JA, Bunkers GJ, Chi DJ, Clinton WP, 
English L, Heck GR, Ilagan OM, Krasomil-Osterfeld KC, Pitkin JW, Roberts JK, 
Walters MR. 2006. Discovery and characterization of Sip 1 A: A novel secreted protein 
from Bacillus thuringiensis with activity against coleopteran larvae. Appl Microbiol 
Biotechnol. 72(4):713-9. 

Baum JA, Chu CR, Rupar M, Brown GR, Donovan WP, Huesing JE, Ilagan O, Malvar TM, 
Pleau M, Walters M, Vaughn T. 2004. Binary toxins from Bacillus thuringiensis 
active against the western com rootworm, Diabrotica virgifera virgifera LeConte. 

Appl Environ Microbiol. 70(8):4889-98. 

Tabashnik, B. E., K. W. Johnson, J. T. Engleman, and J. A. Baum. 2000. Cross-resistance to 
Bacillus thuringiensis toxin Cryl Ja in a strain of diamondback moth adapted to 
artificial diet. J. Invert. Pathol. 76:81-83. 

Baum, J. A., A. J. Gilmer, and A.-M. Mettus. 1999. Multiple roles for Tnpl recombinase in 
regulation of Tn5401 transposition in Bacillus thuringiensis. J. Bacteriol., 181:6271- 
6277. 

Baum, J. A., T. B. Johnson, and B. C. Carlton. 1998. Bacillus thuringiensis: natural and 
recombinant products. In Biopesticides: Use and Delivery (eds., J. Menn and F. R. 
Hall), Humana Press, pp. 189-209. 

Crickmore, N., D. R. Zeigler, J. Feitelson, E. Schnepf, J. Van Rie, D. Lereclus, J. Baum, and 
D. H. Dean. 1998. Revision of the nomenclature for the Bacillus thuringiensis 
pesticidal crystal proteins. Microbiol, and Molec. Biol. Rev. 62:807-813. 

Schnepf, E., N. Crickmore, J. Van Rie, D. Lereclus, J. Baum, J. Feitelson, D. R. Zeigler, and 
D. H. Dean. 1998. Bacillus thuringiensis and its pesticidal crystal proteins. 

Microbiol, and Molec. Biol. Rev. 62:775-806. 

Baum, J. A., M. Kakefuda, and C. Gawron-Burke. 1996. Engineering Bacillus thuringiensis 
bioinsecticides with an indigenous site-specific recombination system. Appl. Environ. 
Microbiol. 62:4367-4373. 

Baum, J. A., and T. Malvar. 1995. Regulation of insecticidal crystal protein production 
in Bacillus thuringiensis. Mol. Microbiol. 18:1-12. 

Baum, J. A. 1995. Tnpl recombinase: identification of sites within Tn 5401 required for 
Tnpl binding and site-specific recombination. J. Bacteriol. 177:4036-4042. 

Jensen, G.B., A. Wilcks, S.S. Petersen, J. A. Baum, and L. Andrup. 1995. The genetic 
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basis of the aggregation system in B. thuringiensis subsp. israelensis is 
located on the large conjugative plasmid pX016. J. Bacteriol. 177:2914-2917. 

Malvar, T., C. Gawron-Burke, and J. A. Baum. 1994. Overexpression of Bacillus 

thuringiensis HknA, a histidine kinase homolog, bypasses early Spo- mutations that 

result in CrylllA overproduction. J. Bacteriol. 176:4742-4749. 

Malvar, T., and J. A. Baum. 1994. Tn 5401 disruption of the spoOF gene, identified by 
direct chromosomal sequencing, results in CrylllA overproduction in 
Bacillus thuringiensis. J. Bacteriol. 176:4750-4753. 

Baum, J. A. 1994. Tn 5401, a new class II transposable element from Bacillus 
thuringiensis. J. Bacteriol. 176:2835-2845. 

Baum, J. A., and J.M. Gonzalez Jr. 1992. Mode of replication, size and distribution of 
naturally occurring plasmids in Bacillus thuringiensis. FEMS Microbiol. Lett. 
96:143-148. 

Baum, J. A., and M.P. Gilbert. 1991. Characterization and comparative sequence 

analysis of replication origins from three large Bacillus thuringiensis plasmids. 

J. Bacteriol. 173:5280-5289. 

Gawron-Burke, C., and J. A. Baum. 1991. Genetic manipulation of Bacillus 
thuringiensis insecticidal crystal protein genes in bacteria. In Genetic 
Engineering, Vol. 13, (eds. J.K. Setlow and A. Hollaender), Plenum Press, New 
York, pp 237-263. 

Baum, J. A., D.M. Coyle, C.S. Jany, M.P. Gilbert, and C. Gawron-Burke. 1990. Novel 
cloning vectors for Bacillus thuringiensis. Appl. Environ. Microbiol. 56:3420- 
3428. 

Gawron-Burke, C., J. Chambers, A. Jelen, W. Donovan, M.Rupar, C. Jany, J. Baum, L. 
English, and T. Johnson. 1990. Proceedings and Abstracts. The XXIIIrd Annual 
Meeting of the Society for Invertebrate Pathology, Adelaide, Australia. 

Geever, R.F., L. Huiet, J. A. Baum, B.M. Tyler, V.B. Patel, B.J. Rutledge, M.E. Case, and 

N.H. Giles. 1989. DNA sequence, organization, and regulation of the qa gene cluster of 

Neurospora crassa. J. Mol. Biol., 207:15-34. 

Geever, R.F., J. A. Baum, M. E. Case, and N.H. Giles. 1987. Regulation of the qa gene 
cluster of Neurospora crassa. Ant. Van Leeuwenhoek J. Microbiol. 53:343-348. 

Baum, J. A., R.F. Geever, and N.H. Giles. 1987. Expression of qa-lF activator protein: 
identification of upstream binding sites in the qa gene cluster and localization 
of the DNA-binding domain. Mol. Cell. Biol., 7:1256-1266. 

Giles, N.H., M.E. Case, J. A. Baum, R.F. Geever, and V. Patel. 1987. Mechanisms of 

positive and negative regulation in the qa gene cluster of Neurospora crassa. In 
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Genetic Regulation of Development (ed., William Loomis), Alan R. Liss, Inc., New York, 

pp 13-32. 

Baum, J. A., and N. H. Giles. 1986. DNase I hypersensitive sites in the qa gene cluster of 
Neurospora crassa. Proc. Natl. Acad. Sci. USA, 83:6533-6537. 

Baum, J. A., and N. H. Giles. 1985. Genetic control of chromatin structure 5' to the qa-x 
and qa-2 genes of Neurospora. J. Mol. Biol., 182:79-89. 

Giles, N.H., M.E. Case, J. A. Baum, R.F. Geever, L. Huiet, V. Patel, and B. Tyler. 1985. 
Genetic regulatory mechanisms in the quinic acid (qa) gene cluster of 
Neurospora crassa. In Molecular Genetics of Filamentous Fungi, UCLA Vol.34 
(ed., William Timberlake), Alan R. Liss, Inc., New York, pp 95-115. 

Giles, N.H., M.E. Case, J. A. Baum, R.F. Geever, L. Huiet, V. Patel, and B. Tyler. 1985. 
Gene organization and regulation in the qa (quinic acid) gene cluster of 
Neurospora crassa. Microbiol. Revs. 49:338-358. 

Baum, J. A., J. Chandlee, and J.G. Scandalios. 1983. Purification and partial 

characterization of a genetically-defined superoxide dismutase (SOD-1) 
associated with maize chloroplasts. Plant Physiol. 73:31-35. 

Baum, J. A., and J.G. Scandalios. 1982. Expression of genetically distinct superoxide 
dismutases in the maize seedling during development. Develop. Genet. 3:7-23. 

Baum, J, A., and J.G. Scandalios. 1982. Multiple genes controlling superoxide 
dismutase expression in maize. J. Hered. 73:95-100. 

Scandalios, J.G., and J. A. Baum. 1982. Regulatory gene variation in higher plants. Adv. 
Genetics 21:347-370. 

Baum, J. A., and J.G. Scandalios. 1981. Isolation and characterization of the cytosolic and 

mitochondrial superoxide dismutases of maize. Arch. Biochem. Biophys. 206:249-264. 

Baum, J. A., and J.G. Scandalios. 1979. Developmental expression and intracellular 
location of superoxidedismutases in maize. Differentiation 13:133-140. 
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EXHIBIT B 



CLAIMS PENDING AT TIME OF FEBRUARY 25, 2009. PATENT OFFICE 

COMMUNICATION 


1-26. (Cancelled) 


27. A method of making a nucleic acid comprising a coding sequence for 
expression in plant cells, said method comprising: 

(a) starting with a coding sequence; 

(b) modifying the coding sequence by substituting, for codons in the coding 
sequence, only codons for identical amino acids that have the highest frequency of use in 
plant genes, according to the plant codon usage table in Figure 1; and 

(c) making a nucleic acid comprising the modified coding sequence that 
contains the substituted codons. 


28. The method claim 27, wherein the modifying comprises substituting 
the codon with highest frequency of use for at least the first twenty-five amino acids of the 
starting coding sequence. 


29. The method of claim 27, wherein the modifying comprises substituting 
the codon with highest frequency of use for at least 59 amino acids in the 5’ end of the coding 
sequence. 


30. The method of claim 27, further comprising attaching flanking 
regulatory sequences to the modified coding sequence. 


31. The method of claim 27, wherein the starting coding sequence is a 
Bacillus thuringiensis ( B.t .) coding sequence. 
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32. The method of claim 31, wherein the starting coding sequence codes 
for a B.t. delta endotoxin protein. 


33. A method for constructing a nucleic acid comprising a protein coding 
sequence foreign to a plant cell and encoding a protein for expression in a plant cell, said 
method comprising 

(a) starting with a protein coding sequence foreign to a plant cell; 

(b) modifying the starting protein coding sequence of step (a) by substituting, 
for at least the first twenty-five amino acids of the starting protein coding sequence, a codon 
selected from Figure 1 that encodes the same amino acid and is used in the highest frequency 
in plants, and 

(c) constructing a nucleic acid comprising a coding sequence containing the 
codons selected from Figure 1 and encoding the protein. 


34. The method of claim 33, wherein the protein coding sequence encodes 
a prokaryotic or eukaryotic protein. 


35. The method of claim 33, wherein the protein coding sequence encodes 

a Bacillus thuringiensis (B.t.) protein. 


36. The method of claim 33, wherein the protein coding sequence encodes 
a Bacillus thuringiensis (B.t.) delta endotoxin. 


37. The method of any one of claims 33-36, further comprising: 

(d) attaching flanking regulatory sequences to the nucleic acid that comprises 
the coding sequence containing the codons selected from Figure 1 and encoding the protein. 


2 



38. A method for constructing a nucleic acid comprising a protein coding 
sequence foreign to a plant cell and encoding a protein for expression in a plant cell, said 
method comprising 

(a) starting with a protein coding sequence foreign to a plant cell; and 

(b) constructing a nucleic acid encoding the protein and containing codon 
substitutions relative to the starting protein coding sequence, wherein each codon substitution 
consists of a codon selected from Figure 1 that is used in the highest frequency in plants. 


39. A method for constructing a nucleic acid comprising a protein coding 
sequence foreign to a plant cell and encoding a protein for expression in a plant cell, said 
method comprising 

(a) starting with a protein coding sequence foreign to a plant cell; and 

(b) constructing a nucleic acid encoding the protein and containing codon 
substitutions in the 5 ’ end of the protein coding sequence relative to the starting protein 
coding sequence, wherein each of said codon substitutions in the 5’ end consists of a codon 
selected from Figure 1 that is used in the highest frequency in plants. 


40. A method for constructing a nucleic acid comprising a protein coding 
sequence foreign to a plant cell and encoding a protein for expression in a plant cell, said 
method comprising 

(a) starting with a protein coding sequence foreign to a plant cell; and 

(b) constructing a nucleic acid encoding the protein and containing codon 
substitutions in about the first 25 codons of the protein coding sequence relative to the 
starting protein coding sequence, wherein each of said codon substitutions in about the first 
25 codons consists of a codon selected from Figure 1 that is used in the highest frequency in 
plants. 


41. The method of any one of claims 38-40, wherein the protein coding 

sequence encodes a prokaryotic or eukaryotic protein. 
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42. The method of any one of claims 38-40, wherein the protein coding 
sequence encodes a Bacillus thuringiensis ( B.t .) protein. 


43. The method of any one of claims 38-40, wherein the protein coding 
sequence encodes a Bacillus thuringiensis {B.t.) delta endotoxin. 


44. The method of any one of claims 38-40, further comprising: 

(c) attaching flanking regulatory sequences to the nucleic acid that comprises 
the coding sequence containing the codons selected from Figure 1 and encoding the protein. 
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